Induction of cell death by TiO2 nanoparticles: studies on a human monoblastoid cell line.
The cellular responses to degradation products from titanium (Ti) implants are important indicators for the biocompatibility of these widely used implantable medical devices. The potential toxicity of nanoparticulate matter released from implants has been scarcely studied. The aim of this study was to investigate the potential of TiO2 nanoparticles to induce modifications characteristic for death by apoptosis and/or necrosis in U937 human monoblastoid cells. Suspensions of TiO2 nanoparticles with a diameter <100nm were prepared in RPMI cell culture medium at concentrations that covered a range (0.005-4mg/ml) corresponding to concentrations found in blood, plasma, or in tissues surrounding Ti implants. The cells were exposed to the nanoparticulate suspensions for 24 and 48h and the responses were evaluated by flow cytometry and transmission electron microscopy. TiO2 nanoparticles induced both apoptotic and necrotic modifications in U937 cells.